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Y EXAMINATION REPORT 



ial application No. 

T/JP2003/008244 



I. Basis of the report 



1. With regard to the elements of the international application:* 
| [ the international application as originally filed 
the description: 

pages . 1-34 

pages 



, as originally filed 

, filed with the demand 



, filed with the letter of 



the claims: 
pages 



2-11 



, as originally filed 



pages 


, as amended (together with any statement under Article 19 


pages 




, filed with the demand 


pages 1 


. filed with the letter of 


15 March 2004 (15.03.2004) 


the drawings: 






pages 


1/13-13/13 


, as originally filed 


pages 




, filed with the demand 


P a S eS . filed with the letter of 


the sequence listing part of the description: 






pages 


1/19-19/19 


, as originally filed 


pages 




, filed with the demand 


pages 


. filed with the letter of 





2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

O the language of a translation furnished for the purposes of international search (under Rule 23 . 1 (b)). 
□ the language of publication of the international application (under Rule 48.3(b)). 

O the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 



□ 
□ 



contained in the international application in written form. 
_ filed together with the international application in computer readable form. 

□ 

furnished subsequently to this Authority in written form, 
fiirnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of: 

the description, pages 

the claims, Nos. 

the drawings, sheets/fig 

5 I - ] This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
— 1 beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been fiirnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70 16 
and 70. 17). 

**Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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m. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 



1. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be 
industrially applicable have not been examined in respect of: 

the entire international application. 



claim No. 11 

because: 

the said international application, or the said claim No. LL 



a relates to the following subject matter which does not require an international preliminary examination (specify): 

The invention of claim 1 1 concerns a method for treating the human body by therapy, 
which does not require an international preliminary examination by the International 
Preliminary Examining Authority in accordance with PCT Article 34(4)(a)(i) and Rule 
67.1(iv). 



□ the description, claims or drawings (indicate particular elements below) or said claims Nos. 
are so unclear that no meaningful opinion could be formed (specify): 



□ the claims, or said claims Nos. are so inadequately supported 
by the description that no meaningful opinion could be formed. 

[X] no international search report has been established for said claim No. 11 



2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide and/or amino acid 
sequence listing to comply with the standard provided for in Annex C of the Administrative Instructions: 



| | the written form has not been furnished or does not comply with the standard. 

| 1 the computer readable form has not been furnished or does not comply with the standard. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 

Novelty (N) Claims 5, 9, 10 YES 

Claims 1-4, 6-8 NO 

Inventive step (IS) Claims YES 

Claims 1-10 NO 

Industrial applicability (IA) Claims ' 1-10 YES 

Claims NO 



2. Citations and explanations 

•Document 1: EP 919568 Al (SORIN DIAGNOSIS S R L) June 2, 1999, entire text; claim 29 & US 

6172193 A &JP 11-253184 A 
•Document 2: MANGOLD, CM. et al. "Analysis of intermolecular disulfide bonds and free 

sulfhydryl groups in hepatitis B surface antigen particles. 11 Arch. Virol., 1997, Vol. 142, 
No. 11, p. 2257-2267, entire text; Figs. 3 and 4 
•Document 3: PRANGE, R. et al. "Mutational analysis of HBsAg assembly." Intervirology, 1995, 

Vol. 38, Nos. 1-2, p. 16-23, entire text; Table 1 
Document 4: MANGOLD, CM. et al., "Secretion and antigenicity of hepatitis B virus small 

envelope proteins lacking cysteines in the major antigenic region." Virology, 1995, 
Vol. 211, No. 2, p. 535-543, entire text; Figs. 1-5; Tables 1 and 2 
•Document 5: BRUCE S.A. et al, "Mutations of some critical amino acid residues in the hepatitis B 

virus surface antigen." J. Med. Virol., 1995, Vol. 46, No. 2, p. 157-161, entire text; Fig, 
1 

•Document 6: ANTONI, B.A. et al. "Site-directed mutagenesis of cysteine residues of hepatitis B 
surface antigen. Analysis of two single mutants and title double mutant." Eur. J. 
Biochem., 1994, Vol. 222, No. 1, p. 121-127, entire text; Figs. 1-4 
•Document 7: MANGOLD, CM. et al. "Mutational analysis of the cysteine residues in the hepatitis B 
virus small envelope protein." J. Virol., 1993, Vol. 67, No. 8, p. 4588-4597, entire text; 
Fig. 3 

•Document 8: ASHTON-RICKARDT, P.G. et al. "Mutants of the hepatitis B virus surface antigen 
that define some antigenically essential residues in the immunodominant a region." J. 
Med. Virol., 1989, Vol. 29, No. 3, p. 196-203, entire text; Fig. 1 
•Document 9: WO 01/64930 Al (JAPAN SCIENCE AND TECHNOLOGY CORP) September 7, 
2001 & EP 1262555 Al & JP 2001-316298 A 

(Documents 1-9 above were cited in the international search report.) 
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VHI. Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

(A) 

The descriptions of claims 1, 3, 4, and 6-10 include hollow nanoparticles having the specific 
property of "comprising a protein that has the capability of recognizing specific cells and has the 
capability of forming particles 11 as an invention-specific matter. This description can encompass a 
variety of items and hollow nanoparticles with such properties, but the only hollow nanoparticles 
supported by the Specification in the sense of PCT Article 6 and fully disclosed in the sense of PCT 
Article 5 are the hollow nanoparticles derived from hepatitis B virus surface antigen protein. 

As a result, this report has been prepared based on the results of a search primarily conducted on 
prior art in which hepatitis B virus surface antigen protein or a modified form thereof is utilized as the 
protein comprising the above hollow nanoparticles. 

(B) 

In addition, with respect to the descriptions in claims 2 and 5, which restrict the protein to the 
hepatitis B virus surface antigen protein, claim 2 does not specify the locations of the cysteine residues 
to be replaced and the details of their replacement, and claim 5 does not specify the species of amino 
acid that replaces each cysteine residue. Therefore, the descriptions of both claims 2 and 5 encompass 
an extremely large number of hollow nanoparticles with different amino acid sequences. 

Regardless, this examination finds that only a very few examples of such replacement that lie 
within the scope of the claim are supported by the Specification in the sense of PCT Article 6 and 
fully disclosed in the Sense of PCT Article 5. 
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Continuation of Box V: 
(1) 

Document 1 describes hollow nanoparticles comprising a hepatitis B virus surface antigen protein in which 
at least one of amino acids 120-123, 147 or 149 in that protein is replaced by another amino acid, and as an 
example, it lists the 149 cysteine residue that is present on the exterior of the particles being replaced by a 
tyrosine (corresponding to a hydrophilic amino acid). 

As a result, based on the description in document 1, the inventions of claims 1, 2 and 6-8 lack novelty and 
an inventive step. 

Even when the restriction of "to encapsulate a substance to be introduced into a cell" is added, this 
examination finds that the invention of claim 1 is an invention concerning the hollow nanoparticles per se, i.e., 
a chemical substance per se, (This point also applies to the findings and decision in item (2) below.) 

In addition, as described in document 9, the formulation of a drug in which a gene that encodes a useful 
protein is encapsulated in hollow nanoparticles comprising the same hepatitis B virus surface antigen protein as 
described in document 1 as a substance to be introduced into a cell was previously known, and this examination 
finds that utilizing the hepatitis B virus surface antigen protein that maintains its particle forming capability and 
can be obtained based on the description in document 1 in place of the hollow nanoparticles described in 
document 9 does not present any particular technical difficulty to persons skilled in the art. 

Furthermore, based on specific comparative test data, etc., this examination does not find that all drugs that 
contain these kinds of modified HBsAg hollow nanoparticles provide a particularly outstanding effect that goes 
beyond that which can be foreseen from prior art technology, which is exemplified by the drug containing the 
hollow nanoparticles described in document 9, with respect to the specific introduction into tissues of a 
substance to be introduced into a cell, for example. In other words, in claims 9 and 10 the use of the specific 
modified hollow nanoparticles alone, which are disclosed by Figures 8-13 of this application to provide an 
unforeseeable outstanding effect in the GFP introduction rate in comparison to the use of wild HBsAg particles, 
cannot be considered an invention-specific matter. 

As a result based on the descriptions in documents 1 and 9, the inventions of claims 9 and 10 lack an 
inventive step. 

(2) 

Documents 2-8 describe mutant hollow nanoparticles obtained by the replacement with another amino acid 
of one or more of the cysteine residues at Nos. 48, 65, 69, 76, 90, 107, 121, 124, 137, 138, 139, 147, 149 and 
221 that are present in the amino acid sequence that comprises the hepatitis B virus surface antigen protein. As 
specific examples, documents 2 and 3 specifically describe mutant hollow nanoparticles in which one of the 
cysteine residues at Nos. 76, 90 or 221, which are present in the transmembrane region, is replaced with alanine 
or phenylalanine (both corresponding to hydrophobic amino acids). Document 4 specifically describes mutant 
lollow nanoparticles in which one of the cysteine residues at Nos. 107 and 149, which are present in the 
transmembrane region, is replaced by alanine. Document 5 specifically describes mutant hollow nanoparticles 
m which one of the cysteine residues at Nos. 137-139, which are present on the exterior of the particle, is 
replaced with serine (corresponding to a hydrophilic amino acid). Document 6 describes mutant hollow 
nanoparticles in which one of the cysteine residues at Nos. 121 and 124, which are present on the exterior of the 
particle, is replaced with serine. Document 7 specifically describes mutant hollow nanoparticles in which one of 
the cysteme residues at Nos. 76 and 90, which are present in the transmembrane region, is replaced with 
alanine, and/or one of the cysteine residues at Nos. 48, 65 and 69, which are present on the interior of the 
particle, is replaced with serine. Document 8 specifically describes mutant hollow nanoparticles in which one of 
the cysteme residues at NoS. 121 and 147, which are present on the exterior of the particle, is replaced with 
serine. 

As a result, based on any of documents 2-8, the inventions of claims 1-4 and 6-8 lack novelty and an 
inventive step. 
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Continuation of Box V: 

la addition, other than the mutant hollow nanoparticles specifically listed in documents 2-8, this 
examination finds that based on any of the above documents, replacing some or all of the 14 cysteine 
residues listed above with other amino acids and then testing to see whether there are any resulting 
changes in the properties of the hollow nanoparticles presents no particular technical difficulty to 
persons skilled in the art. Therefore, based on any of documents 2-8 and 9, the invention of claim 5 
lacks an inventive step. 

In addition, as described in document 9, the formulation of a drug in which a gene that encodes a 
useful protein is encapsulated in hollow nanoparticles comprising the same hepatitis B vims surface 
antigen protein as described in documents 2-8 as a substance to be introduced into a cell was 
previously known, and this examination finds that utilizing the hepatitis B virus surface antigen 
protein that maintains its particle forming capability and can be obtained based on the description in 
any of documents 2-8 in place of the hollow nanoparticles described in document 9 does not present 
any particular technical difficulty to persons skilled in the art. 

Furthermore, based on specific comparative test data, etc., this examination does not find that all 
drugs that contain these kinds of modified HBsAg hollow nanoparticles provide a particularly 
outstanding effect that goes beyond that which can be foreseen from prior art technology, which is 
exemplified by the drug containing the hollow nanoparticles described in document 9, with respect to 
the specific introduction into tissues of a substance to be introduced into a cell, for example. In other 
words, in claims 9 and 10 the use of the specific modified hollow nanoparticles alone, which are 
disclosed by Figures 8-13 of this application to provide an unforeseeable outstanding effect in the GFP 
introduction rate in comparison to the use of wild HBsAg particles, cannot be considered an invention- 
specific matter. 

As a result based on the descriptions in any of documents 2-8, the inventions of claims 9 and 10 
lack an inventive step. 
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